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AUTHOR: Sisakyan, N. M., Parin, V_V., Chernigovskiy, Vv. N. and Yazdovskiy, V. I. 
TITLE: Problems of space biology and physiology 


PERIODICAL: Akademiya nauk SSSR_ Izvestiya. Seriya biologicheskaya, no. 2, 1962, 153-162 


TEXT: Lecture at the General Session of the Department of Biological Sciences. 

The article deals with space biology and physiclogy in the USSR. Although a young science, it has aiready 
created new methods of biological experimentation, realized automatically by special devices installed on 
spaceships. The results of these experiments are registered and delivered to observation points on the earth. 
According to the authors, 3 problems are at present of great importance: 1) study of the effects of cosmic fac- 
tors on living organisms of the earth, 2) study of forms of life in outer space, 3) investigations into the biological 
basis for securing cosmic flights dnd life on planets. The authors outlined 5 periods in the development of space 
biology in the USSR. The first was connected with biological interpretation of the data on physical charac- 
teristics of the upper layers of the atmosphere, cosmic space and flights of rockets. In the second period 
experiments were carried out under conditions near to those of cosmic flight. In the third—experiments were 
carried out on Sputnik II. It was demonstrated that life is possible under conditions free from gravity. In the 
fourth period biological experiments were carried out on spaceships with animals. These assembled the data 
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necessary for putting a man in to ortit. The fifth period was characterized by the flight of man in space. The 

authors deal further with all factors liable to affect living organism in a spaceship. They divide them into at 

3 groups; 1) factors connected with the dynamics of the flight-vibration, lack of gravity, 2) ultraviolet, ~' 
infrared and visible parts of radiation, ionizing radiation, concentration of gases, 3) factors connected with 

more or less prolonged life of organisms under artificial conditions of a spaceship-isolation, lack of room 

in the capsule, microclimate and nutrition and rhythm of life. The authors also refered to exobiology VA 
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ABSTRACT: Cybernetics has attracted th 
‘ goal is the development of methods for 


e attention of philosophers because its 
the study of complicated systems, including 


: biological systems. Applications of hese methods to biology and medicine include: 


; simulation, both mathematical and ''p 
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"and applications are analyzed. 
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AUTHCR : Parin, V.V. Professor 
TITLS: The mathematics of life, Cybernetic ideas in biology and 


medicine 


PERICDICAL: Priroda, no. 7, 1962, 22-27 


TEXT: The author discusses the possibilities opened up by the introduction 
cof cybernetic research methods in hiology. The study of methods of coding 
information in the "DNK" molecule has resulted in the accelerated develop- 
ment of biochemical cybernetics and a closer study of the biological func- 
tion of alburen. WN.A. Bernshteyn, Corresponding Member of the AMS USSR, iv 
successfully applying cybernetica in the physiology of motion, regarding the 
motion activity of an crganism as a predetermined purposeful action upon its a 
environment. The use of mathematics for expressing »iological notions is 
described; this enables various conduct mechanisms o:° complex systems to be 
simulated and the best hypotheses on the organization of functional biologi- 
cal structures to be found.. G.V. Savinov, 1.V. Krushinskiy et al. have 
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mhe mathematics of life. Cybernetic... 


developed an electronic device for simulating the interrelation between in- 
hibition and excitation; it permits studying protective systems used by the 
nervous system during the action of superstrong jrritants. General data on 
bionies, automatic control in living organisms, and automatic arrangements 
and functional prostheses for mecicel purposes are dicussed in some detail. 
Phe development of simple medica]. diagnostic equipment with automatic pro- 


cessing of the given information is recommended. é 
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"Clinical aspects of interplanetary flights." 
paper presented at the 13th European Cong on Aviation & Space Medicine, Dublin, 
14-18 Bep 6h. 
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AUTHOR: Parin, V.V., Professor, Member of the Academy of Medical 
‘Sciences USSR. 
“TITLE: The birth of cosmic biology 
’ PERIODICAL: Priroda, no. 10, 1967, 9-11 
TEXT: A short survey on the basic stages of development of Soviet 


cosmic biology and physiology is given. In 1949, vertical starts of rockets 
carrying dogs, yielded useful data’on resistance to initial acceleration, 
the state of weightlessness, etc. Subsequent stages of biological experi- 
ments included several species of animals, plants, seeds, etc., in Soviet 
artificial satellites in 1957 ana 1960/1961. Following a physiological 
analysis of the space flights of the Soviet cosmonauts and data concerning 
their training, behavior and achievements, the author describes the in- 

. creasing efforts of Soviet aeromedicine to overcome the diffioultios con- 
negted with man's survival in space. 
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[Modern methods of investigating the functions of the 
cardiovascular system] Sovremennye metody issledovaniia 
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[Reaction time in mans; history, theory, contemporary state 
and practical significance of chronometric studies] Vremia 
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4 prakticheskoe znachenie khronometricheskikh issledovanii. 
Moskva, Meditsina, 1964. 439 p. (MIRA 17:6) 
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[Contemporary problems of electrophysiological studies of 
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1964. 519 p. (MIHA 17:7) 
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ABSTRACT: Tho article 4s a general survey of Soviet attainments and 

goais in the field of medicine. New methods and equipment based on 

recent technological developments are described in reference + 
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data for use in diagnosis, therapy, preventive medicine, and 
automatic controi of body functions. Orig. art. has; None. 
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AUTHOR: Parin, V. V. (Professor, Member of the 


‘TEs Living and technical systens -- certain problems in bionies 
|" source: Priroda, no. 6, 1964, 20-26 
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} 
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‘ 


Ay 
> ‘spsppacts A populer erticle on the new sciences of bionics has been published. The 

: ‘author femilierises the reader with the soope of the soience, defines bioniocs, 

; specifies its practical and theoretical applioability,and divides the problems of 
bionics into four groups: study of living information systems, investigation of the! 
‘sense organs, study of principles of orientation and navigation, and atudy of the 
‘peouldarities of structure of living orgeniess. The principal objective of bdionios | 
4s study of living nature for the purpose of applying the knowledge gained to the | 
practical activity of man, The author concentrates on several problems in bionics: |.-— 
the relationships between man and machines, development of recognition systems in 

; Telation to 4nvestigation of the sense organs, and bioenergetiose In the first of 

| these problems, bionios strives to find ways to improve communication between man and. -— 

| machines, that is, O improve machines by using biological principles in engineering, | . 
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AUTHOR: Voly*nkin, Yu. M.; Parin, V..V.3 Antipoy, V, Vez Guda, Ve. As 
‘Dobrov, N. Nw: Nikitin, M. B.; Ssksonov, P. P. 


; TITLE: Radiation safety measures during flights by Soviet cosmonauts. 
; in Vostok space ships 


‘| SOURCE: Rediobiologiya, v. 4, no. 3, 1964, 344-348 

| TOPIC TAGS: manned Space flight, Vostok, coumic Yadiation, galactic 
|radiation, radiation dosimetry, telemetry, vadioblLology 

! ‘ ry 
| ABSTRACT? Radiation safety measures for cosmonauts in the Vostok 

| serLeshave-involved measurenents of the [tntegral doses within cabins, 
i conducting biological dosimetric probes of cosmic radiation, and the 
,use of antiradiation pharmaceuticals during emergency situations, 

‘The results of radioblological inveetigations conducted during the 
‘Vostok flights agree with those of other physical probes and indicate 
‘that the radiation hazards to be encountered during short cpace flights 
/are minimal, Clinical a@xaminetions of coumonauts following Vostok 
‘flights showed no deleterious effects of sosmic radiation, 
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AUTHOR: Parin, V. Vy. (Hoscow) ; Bayevskiy, R. Me (Moscow) 
nerves 


TITLE: Problems of gbrrent biotelemetry ' 
4 
SOPRCE: Fiztologicheskiy zhurnal SSSR, v. 50, no. 8, 1964, 924-933 


TQPIC TAGS: biotelemetry, radio electrocardiography, pulse radio-~ 
phone, manned space flight 


ABSTRACT! In this review article the author classifies biotelemetric 
systems according to the location of the transmitter in relation to 
the subject under investigation. The three basic classifications 
are: a) transmitter located some distance from the subject, b) 
transmitter externally attached to the subject, and c) transmitter 
located inside the subject. Biock diagrams are presented which rep~ 
resent: 1) two systems where the digital computer is either asso~ 
cigted with the receiver or transmitter; 2) an aircraft biotelemetric 
system where the pilct, amplifier, and transmitter are airborne = and 
the receiver and recorder comprise the ground unit; and 3) two space 
cabin blotelanstris tystenn, £,@., the present system where astroneut, 
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' amplifier, and transmitter are in the space module while the re- 

' ceiver and recorder are earthside, and the future system where the 

| astronaut-transmitter unit is connected to an additional receiver- 

: transmitter subunit. The final ground link is the receiver-recorder 
unit. The author states that two Sverdlovsk pulse radiophones, far 

: smaller than those used for the past 10 years, will soon be manu~ 

' factured. They are designated the KRP-2é and REK-1,. The All-Union 

: Institute of Medical Equipment and Instrumentation is now producing 

' a TEK-1 radic electrocardiograph developed by T. Ye. Tinofeyeva and 

iy, A. Antselevich in 1960. It is concluded that, as the miniatur- 
ization and technoloyy of biotelemetric devices progresses, re~ 

' classification of systems will be necessary. Orig. art. has: 

' 2 figures. 
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ii eksperi itnoy fz orfologii (zav. - 10 bene 
1, Iz laboretorii eksperimental'roy patomor em 
korrespondent AMN SSSR A,A.Solov'yev) Instituta normal !ncy : 
patologicheskoy fiziologii AMN SSSR (dir. - deystvile: 'ryy 
chlen AMN SSSR prof. V.V,Parin). 
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Dominant mechanisms ‘in the vrecess of carcinogenesis as 
exemplified by the interrelations between reparative re- 
generation and tumor formation. Pat. fiziol. i ekap. terap. 
8 no.6:65-69 ND '64. (MIRA 18:6) 


l. Laboratoriya ekeperimental'noy patologii (zav. - prof, 
S.1. Lebedinskaya) Instituta normal'noy i patologicheskoy 
figiologii {dir. - daystvitel'nyy chlen AMN SSSR prof, 
V.V. Parin) AMN SSSR, Moskva. 
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Inflnence 0% tre level of cerdiac contractile function on +<ne 
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med. 60 noo 10229832 4 55 (MIRA 1921) 


1. Iaboratoriye fiziologil 1 patsfiziolegii miokarda fzav. - 
doktor med, nauk F.%. Meyerson) Institute normal'nay i pateio- 
gicheskoy fiaiologii (direkter - jeystvitel'nyy chien AMN §5SR 
V.V. Parin) AMN SSSR, Moakva. Subnitted April 22, 1964. 
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1. Laboratoriya fiziologii i patologii organov chuvstv {Zave - 
prof. P.G. Snyakin) Instituta normal'noy i patologicheskoy firic- 
jlogii (direktor - deystvitel'nyy calen AMN SSSR prof, ¥.V. Yarin. 
AMN SSSR, Moskva. Submitted February 5, 1964. 
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Changes in the electrical activity of the brain caused by 
pathologically changed tissues on the periphery. Pat. een’ 
i eksp. terap. 8 no.1:10-15 Ja-F "6. (MIRA 18:2 


1. Iz laboratorii sravnitel'noy patologii nervnoy dese files 
mal'noy i patologicheskoy 

prof. S.I, Frankshteyn) Instituta norma 

fiziologi: (dir.- deyetvitel'nyy chlen AMN SSSR prof. V.V. Parin) 


AMN SSSR. 
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Correlntion between disorders of the cardiac activity end 
functional changes in the brain in experimental dipntheria 


intoxiration. Pat. fiziol. i eksp. terap. 8 no.5:31-35 - 
S-0 '€4. (MIRA 18:12) 


1. Institut normal'noy 1 patologicheskiy fiziologii (direktor - 
deystvitei'nyy chlen AMN SSSR prof. V.V.Parin) AMN SSCR, Moskva. 
Submitted February 16, 1963, 
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Characteristics of the aaertive function cf the 
in epilepsy patients. Hiul. eksp. bioi. i med. 
Ag 'G). 


]. Lavoratoriya organov chuvstv (zav, - prof. P.u. Snvakin’ Ineti- 
tuta normal'noy i patclogicheskoy Siziologii (dir. - devstvitel' nav 
chlen AMN SSSE prof.-V.¥...Parin} AMN SSSR i Institut psikhiatrii 
(dir. - prof. P.2. Fedotov) Ministerstva zdravookhraneniya RSFSR, 
Moskva. Submitted July &, 1963. 
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Changes in the conditioned reflexee in respiratory errnytomis. 
Biul.eksp.biol.i med. 58 no.10:8-1]1 0O '64. 
(MIRA 18:32) 
1. Laboratoriya klinicheskoy fiziologii (zav, - akademik AN 
UkrSSR Ye,B,Rabskiy) Instituta normal'noy i patologichesk!y 
fiziologli (dir, - deystvitel'nyy chlen AMN SSSR prof. V.V. 
Pari) AMN SSSR, Moskva, Submitted October 13, 1963. 
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“tol. i med. 59 Roe 37 


mation on chronic axper : een Biui. Jeers 
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140-141 Ap 164. 


1. Laboratoriya eksperimental 'noy we feny, - prof. S.1. iete- 
dinskaya) Institute normal'ncy i patologi<neskoy Pixtoloyii (dir. - 
deystvitel'nyy chlen AMN SUSE prof. V.V. Perin) AMUN sosh, Mosken. 

Submitted April 5, 1963. 
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Reflex reactions of thermoreceptors. Biul. ekgp. biol. 1 med 
56 no.8:14-17 Ag "63, Pee (MERA 3787) 


1. 12 laboratorii fiziologii 1 patologii organov chuvsty 
(zav. - prof. PeG. Snyakin) Institute normal'noy i patologi- 
cheskoy fiziologii (direktor — deystvitel'nyy chlen AMN SSSR 


prof, V,V, Parin) AMN SSSR, Moskva. Predstavleno deystvitel! 
chlenam AMY &S eV. Parinym, “ sd 
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Dynamics of cholinesterass activity in the newrel apparatus of 
the heart and myocardium in compensatory hyperfwimetion end 
hypertrophy. Arkh. pat. 25 noeS234-37 63 -. . (MIRA 1724) 


ie In laboratorii neyrogistologii imani B.I, [gibhent'’yera 

(zav. ~ prof. Ye.K. Plechkeva) 1 laboratorii figiologii i 
patologii serdtsa ( zav. ~ deystvitel'nyy chlen AMN SSSR, 
V,V»Parin), Institute normal *noy 1 patologichsskoy fiziologti 
AMN SSSR (direktor =» deystvitel'ayy chlen AMN SSSR V.V. Parin). 
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Effect of atropine on the rate of absorption, Srom the gastroin- 
testinal tract of inorganic phosphate (NagHP~"0,) and the rate 
of its utilization from the blood under normal conditions and in 
liver pathology. Biul. eksp. biol. i med. 54 no.8:44-46 Ag '62. 
(MLRA 17:24: 
1. Iz laboratorii fiziologii i patologii pishchevareniya izav. - 
prof. S.I. Filippovich) Instituta normal'noy i patologicheskoy 
fiziologii (dir. - deystvetel'nyy chlen AMN SSSR V.V. arin) AMN 


SSSR, Moskva. RETR OR EE 
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GAAZE-RAPOPORT, M.G., otv. red.; YAKOBI, V.E., otv. red.; 
BERG, A.I., red.; GURFINKEL', V.S., red.; KOVALEVSKIY, 
V.A., red.; KLEYNENBERG, S.Ye., red.; MANTEYFEL', 3.P., 
red.; NAUMOV, N.P., red.; PARIN, V.V,.,red.; POLYANTSEV, 
V.A., red.3; SOTSKOV, B.S., red.; 


[Bionics] Bionika, Moskva, Nauka, 1965. 475 p. (MIRA 18:12) 


1. Akademiya nauk SSSR. Nauchnyy sovet po kompleksnoy probleme , 
"Kibernetika." 
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ACG: NRr AT6036616 SOURCE CODE yR/0000/66/000/000/0300/ 0302 


AUTHOR: Parin, V V.3..Agadzhanyan, Ne Aes Kuznetsov, Ae Ge; Barers Ae Se3 

i Isabayeva, Ve A.; Hirrakhimov, Me Me3 Davydov, Ge An5 Kalinichenko, I. Res 

Korobova, A. Ae Karpova, Le 163 Nikulina, Ge A+} Ti khomi rov, Ye. Pe; Sokol, Ye. Ae} 
‘Gavrilov, Be As 


‘none 


Establishing the possibility of using alpine acclimatization for the 


proparatien and trainin of cosmonauts [Paper presented at the Conference on Problems | 
pace Medicine held in Moscow from 24-27 May 19667 


oder Konferentsiya po problenam kosmicheskoy moditeinys 1966. Problemy 
| kosmicheskoy meditsiny. (Problems of space medicine) materialy konferentsii, 
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ABSTRACTS | . 
Tasks of the present study were to: 


1. Conduct complex physiological and clinical investigations during the 
process of acclimatization at altitudes of § 3300 to 4100 m. 
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2. Study. the influence of alp 
extremal spaceflight factors. 


i 
ants, valley inhabi- 


4. Study the comparative resistance of alpine inhabit 


"1 
|tants, and alpinists to extremal factors. 


4. Develop a system of alpine acclimatization for cosmonauts and issue 
‘recommendations on the application of alpine acclimatization for the prepara~ | 
‘tion and training of cosmonauts and on the creation of alpine camps for | 

- : \ 


’ cosmonauts. 


Acclimatization was conducted at the alpine station of the Kirgiz State 
Medical Institute (Tuya-Ashu mountain pass, altitude, 3300 to 4100 m). A 
‘total of 28 male subjects were studied of whom: 11 were indigenous to al- 
‘pine conditions as farmers of the Tien-Shan--Pamir region (2000 to 2500 m), 
11 were valley inhabitants, and 6 were accomplished alpinists. The follow-" 


ling indices were studied under alpine conditions and using test stands: 
Functional co dition of the central nervous system; external respiratory 
anc. cardiovascular system function; some biochemical indices; the state 
of the blood coagulation and anticoagulation capacity; and in separate ex- 


| periments; cerebral circulation using an electroplethysmographic method, 
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The experiments showed that after 45 days of alpine acclimatization, 


rolonget, pack-chest accelerations (g to 10 G) was 
relative increase 1n the amplitude oi 
improved cerebral 
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jwas undergoing 155 strain after alpine a 
‘in alpine conditions, @ decrease in basic metabolic i 
-erease in arterial plood oxygen saturation Was noted in alpine i 


te 
\ during accelerations. 


A study of heat tolerance showed that there was a drop in pasic physio 


\ 
| jogical parameters (heat accumulation and basal metabolism) after-alpine 


1 three groups: These changes were more pronounce in 


eee aloine inhabitants and less pronounced in alpinists. 
The resistance of the organism to hypoxia before dnd after 


Veena was studied using two approaches; exposure to a certain “altitude 


acclim ati- 


ceiling” in a pressure chamber and 4 method of reverse respiration using 


a spirograph firet filled with atmospheric air, In the latter case 35 a meas~ 


ure of oxygen consumption, oxygen content under the bell jar of the spiro- 
| graph decreased and exhaled carbon dioxide wae chemica absorbed. a 
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‘ ceiling” increased by 30% and "reserve time” at H = 7500 n- was doubled. 
‘le a more sub~ 


its greatest increase Was observe 
“altitude ceiling” was experienced by alpinists. 


{stantial increase in 
ization for increasing OV 
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To study the effectiveness of alpine acclimat 
tests were conducted using an ergometer and 


aul physical work capacity, 
‘treadmill, Maximum work py 0,4 and 0.5 m/sec in valley 
s were noted in foothill 

‘as evaluated according to running duration on the 
ltreadmil} at a steady rate of 4,5 m/sec. The results of the tests established : 

tization, both valley and alpine inhabitants had in- 
whose endurances were already high 
substantial changes. 


er- | 


rate increased 
pectively- No change 


clid not show any 


erience accumulated by alpinists indi- 


| The literature together with exp 
‘cates that alpine acclimatization jg far more effective if active (physical 


l exercise) and gradual, each stage entailing 4 1000-1500 m increment, The 


i 
|\problem of acclimatization periods and methods for the prolonged mainte- ze 
inance of acclimatiz her investigation. ; 
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TRACT? 
; Space physiology is a science concerned with the effects of spaceflight | 
factors on vital functions of organisms. The most important tasks facing | 
*ppace physiology today are studies of the effects of weightlessness, prolonged 

‘| ‘isolation, and hypodynamia on the organism. it is also important to study : - 


‘the effects of spaceflight factors on individual systems. Thus, increased . 4 | 
‘attention should-be given to the effect of spaceflight factors on energy 
‘metabolism, on the thermoregulat ory system, on external respiration, on v4 - 
the neuroskeletal system, and on endocrine regulatarss. In.addition, studies | 
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of the effects of spaceflight on blood circulation, on the central nervous 
system, and on the interaction of analyzers (with special attention to vestibu- 

‘lar problems) should be continued, 


The development of new techniques for conducting spaceflight experi- 
ments deserves special attention, In particular, there is a need for develop- 
ing a medical monitoring system for assuring quantitative, as well as 
qualitative, analysis of the physical reactions of the organism to the effects 
of spaceflight. In order to accomplish this, biotelemetry must develop ¢ on- 
‘board devices for automatic processing of information, ie 


As spaceflights of ever-longer duration become possible,scientists will 
be called upon to solve such problems as development of controllable ana- 
pion and the creation of biologically controlled hardware. - 


At present, space physiology is in a transitional period, The stage of 
‘short-term manned spaceflights is over. This stage had to demonstrate 
man's ability to exist in space, The next stage -- the conquest of nearby 
‘space -- will require not only that man remain in space for periods of weeks , 
or even months, but that he also actively participate in performing alarge ;- 
number of tasks in space, Space physiologists will have to learn how to: 
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of terrestrial Gravity, 


Primary attention was paid 
Studies of the neuro- regulatory mechanisms of the car- 
‘diovascular System, The dogs were 


in Specially venti- 
lated containers in restraint cersets, They were force- 
fed through a Stomach fistula, This permitted the dogs 
to be fed prescribed doses at prearranged intervals. 


of the carotid ar- 
tery could be per é »d Clamping of the 


catheter, 


In addition, the following meas 
corded: carotid artery pulse, EKG. .s 
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respiration vate, and some other physiological parain- 
eters, All of this information was recorded by on- 
board devices, and the EKG, seismocardiograms, and 
carotid artery pulse were transmitted to ground control 
vy telemetry. ; 


An analysis of the accumulated data revealed no 
noticeable pathological changes ‘in the cardiovascular 
System during the 22-day flight. Thus, it- can be con- 
cluded that three-week long exposure to weightlessnesa 
does not cause any serious shifts in the regulatory 
mechanisms of the circulatory system. i? 


On-board TV used to monitor movements of the dogs 
indicated disorientation and impaired coordination of 
motor activity which began to improve by the 3rd of 
Ath day. Complete adjustment to weightlessness took 
place by the &th or 9th day. The first postflight 
examination showed significant changes in the motor 
apparatus. However, improvement was rapid and complete 
recovery took place after 8 or 9 days. 


Postflight examination showed ‘a decrease of mus- 
Cular mass, but biopsy examination of the liver and 
cher reas gave evidence of adequate nutrition. 
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Water was supplied to the dogs at a higher level than 
4n laboratory conditions; thus, weight losses and body 
dehydration should be regarded as a specific reaction 
to the flight environment. Calcium metabolism studies 
showed an increased calcium concentration in the blood 
and urine on the first postflignt day. Calcium washout 
was confirmed by x-ray examinations of the skeletal 
bones. During the first few postflight days the ani- 
mals exhibited some hyporeactivity, a lack of ortho- 
static reaction, changes in the morphological composi- 
tion of the peripheral blood, and a high pulse rate 

(up to 130 beats/min). Normalization tended to set in 
by the 5th postflight day. The results obtained cannot 
be consicered to be the effect of weightlessness alone 
but must, to some degree, be due to the unusual experi- 
mental environment. It is anticipated that this ex- 
periment will lead to others of greater duration, 
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